Page No.

Chapter 1 - INTRODUCTION ...t 11
1.1 EXISTING CONDITIONS ... 1-1
1.1.1  Existing Collection System ..., 1-1

1.1.2  Community GrOWEN ......cooiiiiiie e 1-1

1.2 AUTORIZATION FOR WORK ...ttt a e 1-1
1.3 PREVIOUS PLANNING. ... .ot e et s e e e e e eaaas 1-1
1.4 PUBLIC INVOLVEMENT ...t e e e e e e e 1-2
1.4.1 Public MEELINGS ..ooeiiiiieeeeeeeeeee e 1-2

1.4.2 Newsletters and Fact SNEetS...........coiviieeiiiiiiii e, 1-4

.3 WD St oot 1-4

1.4.4  City CONTACT ..o 1-4
Chapter 2 - STEVENS CREEK BASIN ...t 2-1
2.1 GENERAL LOCATION ..ottt 2-1
2.2 BASIN ARE AS .. e araaaas 2-1
2.2.1 MaIN BaSiN ..o 2-1

2.2.2 SUDDASIN AMBAS ... oot 2-1

2.2.3 Modified SUDDASIN AFEaAS........ceuniiiiiiiee et e e eeas 2-4

2.3 PHASED IMPLEMENTATION ... ..ottt a e 2-6
D2 T I € 1Y o 1Y = 2-6

2.3.2 West Side Of StEVENS CreeK........coiieeeiieieee e 2-6

2.3.3 East Side of SteVENS CreeK........coiiieieiiiiee e 2-7
Chapter 3 - PRELIMINARY ANALYSIS.......cccoi e e e e e e e e e e e s e e e s e e s se e e s e e e e e e e e e e e e e 31
3.1 GENERAL ..o et e e et e e e e e e e e e et e e asa e e enaaaaan 3-1
3.2 HYDRAULICS ...t e e e e e e e et e e e et e e e raaans 3-1
3.2.1  PEAK fIOW . e 3-1

3.2.2 Manning’s EQUAtION ........coo oo 3-1

3.2.3  PUPE SUZE.... .o 3-2

3.2.4 PIpelin€ VEIOCIY ....ccooiiiiiiiiiiee e 3-2

3.2.5 Depth of FIOW (A/D)......uuuuuiiiiiiiiiiiii e ansaannsannsnnnnnnes 3-2

B.2.8  STIUCKUIES ... et e e e e e 3-3

3.3 HYDRAULIC MODELING ... .ot e e 3-3
1 TR T (RN =7 1 To Yo (o] (o o |20 3-3

3.3.2  SEWEICAD ... 3-3
DRAFT - December 2, 2004 i

CITY OF LINCOLN, NEBRASKA

PRELIMINARY DESIGN REPORT
VOLUME 1 OF 2

STEVENS CREEK BASIN TRUNK SEWER

TABLE OF CONTENTS

H:\Clients\Lincoln_KCO\6903A.10\DIV\Rpt\Prelim_Design_Report\Pre Design Report.doc



3.3.3  XP SWIMM ... et e e e et e e e e e e e e e e e e e
R T S ) G I ¥ AN A
3.3.5 SUBDASIN FIOWS ...
3.3.6  Trunk Sewer MOdeliNg........ccouuiiiiiiiiiieiee e
3.3.7 Subbasin E-2 Sewer Model ...........coooiiiiiiiiiiii e,
3.4 ALTERNATIVE ALIGNMENT EVALUATION ....ouuiiiiiiieieeeee e
3.4.1 EVvaluation Criteria ..........uuuuii e
3.4.2 Alternative Alignment ANalySis ..........uuiiiiiiiiiiii e

Chapter 4 - RECOMMENDED TRUNK SEWER........coociimiirnsnn s

4.1 RECOMMENDED ALIGNMENT ......coiiiiiiieie et
4.2 HYDRAULIC MODELING .....oouiiiiiiiiieeiieee e e e e e e
4.3 SUMMARY OF SERVICE AREA......oo ittt
4.3.1 Recommended TrunK SEWEN ..........coiiiiuiiiiiiiiieeeeciieiee e ee e e
4.3.2 Future Eastside Service (Tier H) ...
4.3.3 RegentHeights SeWer...........ccoooi
4.4 RIGHT OF WAY REQUIREMENTS ...ttt
441 Permanent Easement. ...
442 Temporary Easement..........coiiiiiiiiiiiiiiiiii e
4.5 PRELIMINARY DESIGN ...t e e
4.5.1 Aerial Mapping. ..o
4.5.2 Plan and Profile Drawings ...
4.6 PROBABLE OPINION OF ESTIMATED COSTS ...t
4.6.1 MethOdOIOgY ...
4.6.2 Assumptions and AllOWANCES .........cccevviiiiiiiii e eeeeenees
4.6.3 Probable Opinion of Estimated Costs.............ccccoeeei
4.7 IMPLEMENTATION PLAN ..ottt e e e e e e e e e
At T € 1= g =Y - | PSR
A7.2 BasePlan ...
4.7.3 Accelerated Plan.........ccooo i
4.8 RECOMMENDED PIPE MATERIALS ...t
4.9 OTHER CONSTRUCTION ISSUES........co o

4.9.1 Highways, Roads, Streets, and Railroads ......................... .
4.9.2 Farmland, Wetlands, and Grasslands ...........ooooueeeoeeeeeeeeeeeeeeeeeeeeeeeeen
4.9.3  Strea@m CrOSSINGS ......ceiiiaiiiiiiiiieieea e e et e e e e e et e e e e e e e s eeeeeaeeas

APPENDIX A - Technical Memorandum No. 1 - Design Flow Equation

APPENDIX B - Technical Memorandum No. 2 - Structures

APPENDIX C - Technical Memorandum No. 3 - Hydraulics and Preliminary Modeling
APPENDIX D - Technical Memorandum No. 4 - Preliminary Alternative Alignments
APPENDIX E - Technical Memorandum No. 5. - Pipe Material Selection

APPENDIX F - Hydraulic Modeling Output for the Recommended Alignment
APPENDIX G - Probable Opinion of Estimated Costs for the Recommended Alignment

DRAFT - December 2, 2004

H:\Clients\Lincoln_KCO\6903A.10\DIV\Rpt\Prelim_Design_Report\Pre Design Report.doc



Table 2.1

Table 2.2

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

LIST OF TABLES

Comparison of GIS Data to City Data............coooevvviiiiiiiiiiiiiiiiiieeieeeeeeeeeee, 2-1
SUDDASIN Ar€@ ... 2-6
Summary of the Preferred Alignment ... 4-1
Probable Opinion of Estimated Project COStS.........cccccviiiiiiiiiiiiiiiie, 4-7
Tier | Implementation - Estimated CoOStS..........ccooovviiiiiiiiice e, 4-8
Tier Il Implementation - Estimated CoOStS...........cccccuuiiuiiiiiiiiiiiiiaeians 4-8
Accelerated Implementation ... 4-9
Summary of Recommended Pipe Materials .............cccccceeiiiiiiiiiiiiee 4-10

LIST OF FIGURES

Lo U] =t g B o F= T o T 11 o TR N1 1-3

Figure 2.1  Stevens Creek Basin Watersheds and Stream Network ..............ccccccvvvnnnnes 2-2

FIgure 2.2 SUDDASINS ......uiiii e 2-3

Figure 2.3  Subbasin Modifications..............ccooiiiiiiiii e 2-5

Figure 3.1 Preferred AlIGNMENt.........cooiiiiiiii e 3-10

Figure 4.1 Trunk Sewer Diagram..........ccccocoiiiiiiiiii e aanaannnnnes 4-2

Figure 4.2  Selected Alignment Pipe Profile ..o 4-3
LIST OF DRAWINGS

C-001 Alternative Alignment Analysis Phases | and Il

C-002 Alternative Alignment Analysis Phases Il and IlI

C-003 Alternative Alignment Analysis Phases lll, IV, and V

C-004 Alternative Alignment Analysis Phases V and VI

C-005 Alternative Alignment Analysis Phases VI and VII

C-006 Alternative Alignment Analysis Phases VIl and VIl

DRAFT - December 2, 2004 iii

H:\Clients\Lincoln_KCO\6903A.10\DIV\Rpt\Prelim_Design_Report\Pre Design Report.doc



C-007 Alternative Alignment Analysis Phases VIII and IX
C-008 Alternative Alignment Analysis Phase IX

C-009 Alternative Alignment Analysis Phase IV

END OF TABLE OF CONTENTS

DRAFT - December 2, 2004

H:\Clients\Lincoln_KCO\6903A.10\DIV\Rpt\Prelim_Design_Report\Pre Design Report.doc



